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(57) ABSTRACT 

An electrical connector (100) for mounting on an external 
printed circuit board comprises an insulative housing (20) 
having a front mating face, a mounting face, a plurality of 
passageways (216) extending rearwardly from the mating 
face, a receiving cavity (213) extending through the mount 
ing face and communicating with the passageways; an inner 
module (30) received in the receiving cavity and including 
a front contact module (31) having a front insulative block 
(313) and a plurality of front contacts (301) mounted thereon 
and extending into corresponding passageways, a rear con 
tact module (32) having a rear insulative block (323) and a 
plurality of rear contacts (302) mounted thereon and extend 
ing beyond the mounting face for being mounted on the 
external printed board, and an inner printed circuit board 
(304) sandwiched between the front insulative block and the 
rear insulative block and electrically connecting the front 
contacts with the rear contacts. 

13 Claims, 5 Drawing Sheets 
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ELECTRICAL CONNECTOR HAVING AN 
INNER PRINTED CIRCUIT BOARD 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to an electrical connector 

and more particularly to an electrical connector having an 
inner printed circuit board. 

2. Description of Related Art 
A Digital Visual Interface (DVI) connector disclosed in 

U.S. Pat. No. 6,685,486 comprises an insulative housing, a 
plurality of contact modules extending in the insertion 
direction of a mating connector and fixed to the housing, and 
a spacer for aligning contacts of the contact modules and 
facilitating mounting the connector onto a printed circuit 
board. Generally, more and more electrical connectors have 
standard mating faces for engaging with standard mating 
connector manufactured by different manufacturer, while the 
overall lengthwise dimension of the electrical connectors 
may be changed due to requirements of the environment 
where the electrical connectors are mounted. However, the 
conventional connector design need to change different 
molds for electrical connectors of different length, thus it is 
difficult to decrease manufacturing cost. 

It is thus desired to provide an electrical connector to 
overcome the shortcomings described above. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide electrical 
connectors having similar structures with different length 
and low manufacturing cost. 

Another object of the present invention is to provide an 
electrical connector for fixing an inner printed circuit boards 
therein reliably. 

In order to achieve above-mentioned object, an electrical 
connector for mounting on an external printed circuit board 
comprises an insulative housing having a front mating face, 
a mounting face, a plurality of passageways, a receiving 
cavity extending through the mounting face and communi 
cating with the passageways; an inner module received in 
the receiving cavity and including a front contact module 
having a front insulative block and a plurality of front 
contacts mounted thereon and extending into corresponding 
passageways, a rear contact module having a rear insulative 
block and a plurality of rear contacts mounted thereon and 
extending beyond the mounting face for being mounted on 
the external printed board, and an inner printed circuit board 
sandwiched between the front insulative block and the rear 
insulative block and electrically connecting the front con 
tacts with the rear contacts. 

Other objects, advantages and novel features of the 
present invention will become more apparent from the 
following detailed description of the present embodiment 
when taken in conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an assembled perspective view of an electrical 
connector according to the present invention; 

FIG. 2 is an exploded perspective view of the electrical 
connector of FIG. 1; 

FIG. 3 is another exploded perspective view similar to 
FIG. 2, while taken from a different aspect; 

FIG. 4 is an assembled perspective view of an inner 
module shown in FIG. 2; and 
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2 
FIG. 5 is an exploded perspective view of the inner 

module. 

DETAILED DESCRIPTION OF THE 
INVENTION 

Reference will now be made to the drawing figures to 
describe the preferred embodiment of the present invention 
in detail. 

Referring to FIGS. 1, 2 and 3, an electrical connector 100 
in the preferred embodiment is a mini Digital Visual Inter 
face (DVI) connector adapted to interconnect a display 
device and a computer mainframe. The electrical connector 
100 is mounted on an external printed circuit board (not 
shown) to mate with a complementary connector, comprises 
an elongated insulative housing 20, a front shell 10 and a 
rear shell 40 commonly enclosing the housing 20, an inner 
module 30 received in the housing 20. 
The housing 20 includes a rectangular base portion 211 

defining a rear mounting face, a mating portion 212 extend 
ing forwardly from the base potion 211, and a receiving 
cavity 213 extending through the mounting face for accom 
modating the inner module 30. Wherein the mating portion 
212 defines a front mating face angled to the mounting face, 
and a tongue portion 218 extending rearwardly from a 
substantially middle portion thereof. A plurality of contact 
receiving passageways 216 are provided on opposite sides of 
the tongue portion 218 and opposite inside walls of the 
mating portion 212, said passageways 216 extend in a 
front-to-rear direction and communicating with the receiv 
ing cavity 213. A number of embossments 214 project 
outwardly from side walls of the base portion 211 for 
interferentially engaging with corresponding locking holes 
11, 42 formed on the front shell 10 and the rear shell 40 
respectively. 
The front shell 10 covers the mating portion 212 of the 

housing 20, includes a plurality of latches 12 extending 
rearwardly from an upper edge and a lower edge thereof and 
a pair of lateral flanges 13 with the locking holes 11 formed 
thereon. A number of slots 210 are provided in a top wall and 
a bottom wall of the base portion 211 for fixing correspond 
ing latches 12 therein. Each of the latches 12 has a spring 
arm 121 protruding upwardly for abutting against side walls 
of the rear shell 40. 
The rear shell 40 covers the base portion 211 of the 

housing 20, has a pair of Solder pads 44 extending laterally 
from bottom edges thereof for Surface mounting on the 
external printed circuit board and a pair of projections 43 
protruding inwardly from side walls thereof. Upon assem 
bling the rear shell 40 to the housing 20, said projections 43 
slide along inclined tabs 220 formed on side walls of the 
base portion 211 and finally latch with an inner side face of 
the inclined tabs 220. A pair of ear portions 45 extend 
laterally and outwardly from front end of the rear shell 40 for 
mating with outer panel (not shown). 
The inner module 30 includes an inner printed circuit 

board 304 extending along a lengthwise direction of the 
housing 20, a front contact module 31 mounted on a front 
end of the inner printed circuit board 304 and a rear contact 
module 32 mounted on a rear end of the inner printed circuit 
board 304 and electrically connected to the front contact 
module 31. Said front contact module 31 includes a front 
insulative block 313 having a plurality of contact passage 
ways 319, a plurality of front contacts 301 retained in the 
corresponding passageways 319 and arranged in four rows 
along a direction perpendicular to the insertion direction of 
the mating connector. The front contacts 301 each comprises 
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a contacting portion 311 extending into a corresponding 
passageway 216 of the housing 20 and a mounting portion, 
wherein mounting portions 312 of the front contacts 301 
arranged in the second row and the third row are surface 
mounted to front circuit traces 305 on opposite side surfaces 
of the inner printed circuit board 304 respectively, and 
mounting portions 322 of the first row and the four row are 
surface mounted to middle circuit traces 306 adjacent to the 
front circuit traces 305. 
The rear contact module 32 comprises a rear insulative 

block 323 and a plurality of rear contacts 302 integrally 
molded with the rear insulative block 323 and surface 
mounted onto the external printed circuit board. Said rear 
contacts 302 are arranged in an upper row and a lower row 
which are surface mounted to rear circuit traces 307 on 
opposite sides of the rear end of the inner printed circuit 
board 304. A pair of inclined posts 328 inclinedly extends 
from a rear end of the rear insulative block 323 relative to 
the rear mounting face for mounting in appropriate mount 
ing holes in the external printed circuit board. 
A plurality of ribs 317, 327 are provided on side faces of 

both the front insulative block 313 and the rear insulative 
block 323, said ribs 317, 327 are guided into corresponding 
elongated slots 219 provided on inside walls of the housing 
20 during insertion the inner module 30 into the housing 20. 
A ramped latch boss 314, 324 is formed on an upper face of 
both the front insulative block 313 and the rear insulative 
block 323 for interferentially engaging with locking holes 
217 formed on the base portion 211 of the housing 20. A pair 
of protrusions 316, 326 extend from a rear end of the front 
insulative block 313 and a front end of the rear insulative 
block 323 respectively. An elongated groove 33 is defined in 
an inner side of each protrusion 316, 326. Opposite side 
edges of the inner circuit board 304 are inserted into 
opposite grooves 33 of the front insulative block 313 and the 
rear insulative block 323 and supported by the front insu 
lative block 313 and the rear insulative block 323, thereby 
fixing the inner circuit board 304 reliably and ensuring 
electrical connection between the front contacts 301 and the 
rear contacts 302. It should be noted that inner printed circuit 
board 304 of different lengths can be sandwiched between 
the front insulative block 313 and the rear insulative block 
323, therefore electrical connectors 100 of different lengths 
can be manufactured by varying the inner printed circuit 
board 304 and reusing the molds for making the front 
contact module 31 and the rear contact module 32. 

It is to be understood, however, that even though numer 
ous characteristics and advantages of the present invention 
have been set forth in the foregoing description, together 
with details of the structure and function of the invention, 
the disclosure is illustrative only, and changes may be made 
in detail, especially in matters of shape, size, and arrange 
ment of parts within the principles of the invention to the full 
extent indicated by the broad general meaning of the terms 
in which the appended claims are expressed. 

What is claimed is: 

1. An electrical connector mounted on an external printed 
circuit board and mating with a complementary connector, 
comprising: an insulative housing defining a front mating 
face extending in a first direction and a mounting face, a 
receiving cavity and a plurality of passageways extending 
rearwardly from the mating face and communicating with 
the receiving cavity; 
an inner module received in the receiving cavity, compris 
1ng: 
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4 
an inner printed circuit board extending along a length 

wise direction of the housing perpendicular to the first 
direction; 

a front contact module mounted on a front end of the inner 
printed circuit board, the front contact module having 
a front insulative block and a plurality of front contacts 
mounted thereon and extending into corresponding 
passageways: 

a rear contact module mounted on a rear end of the inner 
printed circuit board and electrically connected to the 
front contact module, the rear contact module having a 
rear insulative block and a plurality of rear contacts 
fixed on the rear insulative block mounted on both the 
inner printed circuit board and the external printed 
circuit board, 

a pair of protrusions extending from a rear end of the front 
insulative block and a front end of the rear insulative 
block, respectively, an elongated groove being defined 
in an inner side of each protrusion, opposite side edges 
of the inner circuit board are inserted into opposite 
grooves of the front insulative block and the rear 
insulative block and supported by the front insulative 
block and the rear insulative block, thereby fixing the 
inner circuit board reliably and ensuring electrical 
connection between the front contacts and the rear 
COntactS. 

2. The electrical connector as claimed in claim 1, wherein 
the front insulative block and the rear insulative block each 
has a rib for insertion into an elongated slot provided on 
inside walls of the housing. 

3. The electrical connector as claimed in claim 1, wherein 
both the front contacts and the rear contacts are surface 
mounted on the inner printed circuit board, the front contact 
comprise a first row contact elements, a second row contact 
elements positioned behind the first row contact elements, a 
third row contact elements and a fourth row contact ele 
ments positioned behind the third row contact elements, the 
first row contact elements and the second row contact 
elements are soldered onto an upper face of the inner printed 
circuit board respectively, the third row contact elements and 
the fourth row contact elements are soldered onto an lower 
face of the inner printed circuit board respectively, the rear 
contacts are arranged in two rows to be mounted onto an 
upper and a lower face of the inner printed circuit board 
respectively. 

4. The electrical connector as claimed in claim 1, wherein 
the inner module has a ramped latch boss for interferentially 
engaging with a locking hole formed on the insulative 
housing. 

5. The electrical connector as claimed in claim 1, wherein 
the housing includes a rectangular base portion and a mating 
portion extending forwardly therefrom, the mating face and 
the mounting face are formed on the mating portion and the 
base portion respectively. 

6. The electrical connector as claimed in claim 5, wherein 
the mating portion has a tongue portion extending rear 
wardly from the mating face, the passageways are formed on 
inside wall of the mating portion and the tongue portion and 
arranged in four rows. 

7. The electrical connector as claimed, in claim 5, wherein 
the rear insulative block has a post extending inclinedly 
from a rear end thereof for mounting on the external printed 
circuit board. 

8. The electrical connector as claimed in claim 5, further 
comprising a front shell and a rear shell attached to the 
mating portion and the base portion respectively to enclose 
the housing. 
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9. An electrical connector mounted on an external printed 
circuit board, comprising: 

an insulative housing having a front mating face extend 
ing in a first direction, a 

mounting face, and a receiving cavity extending through 
the mounting face; 
an inner module received in the receiving cavity, com 

prising: 
a front contact module having a front insulative block 

defining a first insulative groove and a plurality of 
front contacts mounted thereon; 

a rear contact module having a rear insulative block 
defining a second elongated groove and a plurality of 
rear contacts mounted thereon and extending beyond 
the mounting face for being mounted on the external 
printed board; and 

an inner printed circuit board extending along a length 
wise direction of the housing perpendicular to the 
first direction and inserted into both the first elon 
gated groove and the second elongated groove to be 
fixed between the front insulative block and the rear 
insulative block, 

a pair of protrusions extending from a rear end of the 
front insulative block and a front end of the rear 
insulative block, respectively, said first and second 
elongated grooves being defined in an inner side of 
each protrusion, opposite side edges of the inner 
circuit board are inserted into opposite grooves of the 
front insulative block and the rear insulative block 
and supported by the front insulative block and the 
rear insulative block, thereby fixing the inner circuit 
board reliably and ensuring electrical connection 
between the front contacts and the rear contacts. 

10. An electrical connector mounted on an external 
printed circuit board, comprising: 

an insulative housing having a front mating face, a 
mounting face, and a receiving cavity extending 
through the mounting face; 
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an inner module received in the receiving cavity, com 

prising: 
a front contact module having a front insulative block 

with a plurality of front contacts mounted thereon; 
a rear contact module having a rear insulative block with 

a plurality of rear contacts mounted thereon and 
extending beyond the mounting face for being mounted 
on the external printed circuit board; and 

an inner printed circuit board located between the front 
insulative block and the rear insulative block and 
electrically connecting the front contacts with the rear 
contacts; wherein the front contacts extend along a first 
direction in a top view, the rear contacts extend along 
a second direction in said top view under a condition 
that said first direction is oblique to said second direc 
tion in said top view; wherein 

the mating face is oblique to the mounting face in said top 
view under a condition that the mating face is essen 
tially perpendicular to the first direction, and the 
mounting face is essentially perpendicular to the sec 
ond direction. 

11. The electrical connector as claimed in claim 10, 
wherein rear portions of the front contacts commonly define 
a first connection area extending in a third direction, and 
front portions of the rear contacts commonly define a second 
connection area extend in a fourth direction oblique to said 
third direction. 

12. The electrical connector as claimed in claim 10, 
wherein the rear block defines a front edge which is oblique 
to a rear edge of the front block. 

13. The electrical connector as claimed in claim 10, the 
rear block defines a front edge, and front portions of the rear 
contacts extend beyond said front edge and are exposed with 
different lengths, respectively. 


